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Prof. Moshe Matalon received his undergraduate and Master’s education at Tel Aviv University, followed by a Ph.D. in 
Mechanical and Aerospace Engineering from Cornell University in 1977. He has worked at Cornell University, the 
Polytechnic Institute of New York, Northwestern University, and since 2007 has been at the University of Illinois at 
Urbana-Champaign, where he is the College of Engineering Caterpillar Distinguished Professor. Matalon’s research 
interests are in combustion theory, theoretical fluid mechanics and applied mathematics. He is Fellow of the American 
Physical Society, Institute of Physics and American institute of Aeronautics and Astronautics (AIAA).  He received 
several awards including the AIAA Pendray Aerospace Literature Award in 2010, the AIAA Fluid Dynamics award in 2016 
and more recently (in 2017) the Numa Manson Medal of the Institute for the Dynamics of Explosions and Reacting Systems 
(IDERS). Matalon serves as Associate Editor of the Journal of Fluid Mechanics and is Editor-In-Chief of Combustion 
Theory and Modelling.  

One of the most important quantities characterizing premixed turbulent combustion is the “turbulent flame speed” that 
allows predicting the average rate of energy release, or mean rate of fuel consumption in a combustor. The turbulent flame 
speed controls important design considerations of automotive engines, industrial gas turbines and industrial furnaces. The 
complex flame-turbulence interactions are addressed in this presentation using a fundamental model that exploits the 
multi-scale nature of the problem. The flame is modeled by a surface that separates burned from unburned gases and 
propagates relative to the fresh combustible mixture at a speed that depends on the local mixture and flow conditions, while 
the flow field is modified by gas expansion resulting from the heat released during combustion. The results, which are 
devoid of turbulence-modeling assumptions, and/or ad-hoc coefficients commonly used in turbulence studies, provide 
physically-based arguments for the complex flow-turbulence interactions occurring in premixed flames and provide scaling 
laws for the turbulent flame speed. 


